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Abstract of JP9157340 

PROBLEM TO BE SOLVED: To obtain a novel 
heat-resistant resin which has a high glass 
transition temp, and low moisture absorption 
and is less likely to create stress and tough by 
using an epoxy (meth)acrylate resin (BE) 
having a biphenyl skeleton as a functional 
polymer material. SOLUTION: The BE resin is 
represented by formula I (wherein R 
represents H or methyl; and (n) is an integer of 
not less than 0) and prepd. by a general epoxy 
synthetic process. Specifically, it is easily 
prepd., in the absence of a solvent, by reacting 
an epoxy resin, with both terminals being 
glycidyl etherified, with (meth)acrylic acid in 
the presence of a catalyst (e.g. a quaternary 
salt or a Lewis base with specific examples 
thereof including triethylbenzyl chloride) and a 
polymn. inhibitor (e.g. hydroquinone) at 90 to 
100 deg.C for 12 to 15hr. The BE resin may be 
used, as a photosensitive material, either 
alone or in combination with other base resin 
(s) and a reactive diluent for applications such 
as various coating agents (particularly 
applications where heat resistance is 
required), UV coating materials, or resists. 
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(54) NOVEL HEAT-RESISTANT RESIN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a novel heat- 
resistant resin which has a high glass transition temp, 
and low moisture absorption and is less likely to create 
stress and tough by using an epoxy (meth)acrylate resin 
(BE) having a biphenyl skeleton as a functional polymer 
material. 

SOLUTION: The BE resin is represented by formula I 
(wherein R represents H or methyl; and (n) is an integer 
of not less than 0) and prepd. by a general epoxy 
synthetic process. Specifically, it is easily prepd., in the 
absence of a solvent, by reacting an epoxy resin, with 
both terminals being glycidyl etherified, with (meth) 
acrylic acid in the presence of a catalyst (e.g. a 
quaternary salt or a Lewis base with specific examples 
thereof including triethylbenzyl chloride) and a polymn. £ ^ 

inhibitor (e.g. hydroquinone) at 90 to 100° C for 12 to £ 
15hr. The BE resin may be used, as a photosensitive c= £ 
material, either alone or in combination with other base v _ni 
resin(s) and a reactive diluent for applications such as 

various coating agents (particularly applications where heat resistance is required), UV coating 
materials, or resists. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Epoxy (meta) acrylate resin which has the biphenyl frame expressed with the following 
type (1): [Formula 1] 
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(However, R in a formula expresses H or CH2, and n shows zero or more integers.) 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original 



2. **** shows the word which can not be translated. 

3. bi the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
(0001] 

[Field of the Invention] This invention is especially useful about new epoxy (meta) acrylate resm 
excellent in thermal resistance, photosensitivity, and low hygroscopicity as the base resin for a 
solder resist' or plating resists, or various resin for coatings. Furthermore, it can use for various 
applications as stable outstanding polymeric materials thermally and chemically by using it 
blending with the compound which the epoxy (meta) acrylate resin of this invention accepts not 
only in these, and independent accepts the need from the first, and has various photosensitivity. 
[0002] 

[Description of the Prior Art] Conventionally, epoxy acrylate resin has been used in broad fields, 
such as a cross linking agent of the charge of sensitization material as various coating materials, 
the charge of optical material, dental materials, and a macromolecule. However, the physical 
properties searched for as a functional polymer material are becoming still severer with the 
advancement of the demand characteristics in these applicable fields in recent years. As these 
physical properties, although thermal resistance, weatherability. low hygroscopicity. a high 
refractive index, high fracture toughness, etc. ere called for. these demand physical properties 
have not necessarily been satisfied the place which is the former. 

[0003] A bisphenol type thing is mentioned as epoxy (meta) acrylate used the general-purpose in 
the field of the charge of sensitization material used now. About a low-molecular-weight type 
(for example, bisphenol A digryctdyl ether cfiacrylate), although this bisphenol type of epoxy 
acrylate has a comparatively high glass transition temperature, the top where water absorption is 
high has the fault of being easy to generate internal stress. Although what is necessary is to 
enlarge molecular weight generally end just to lower crosslink ing density , in order to suppress 
water absorption and to control generating of stress, since glass transition temperature falls 
conversely, there is a limitation also in the approach of starting. Moreover, the present condition 
is that there are merits and demerits about physical properties about the epoxy acrvtato of other 
types as well as the above. Although various epoxy resin raw materials which improve thermal 
resistance and water absorption are being developed in view of this present condition recently, it 
will not have resulted, by the time all can satisfy aD the reduction of thermal resistance, water 
absorption, and stress. 
[0004] 

tProblem(s) to be Solved by the Invention] It is originated in order to cancel the trouble of this 
conventional technique, and the place made into the purpose has this invention in offering the 
new epoxy (meta) acrylate resin which can be satisfied with a Prior art of all the high demand 
characteristics that were not able to be attained Although high thermal stability is mentioned as 
said demand characteristics and a high glass transition temperature is needed in the first place 
for that purpose, about this, it can attain by raising the crosslinking density of resin. Moreover, if 
glass transition temperature is made high, the stability in an elevated temperature will be 
maintained, but in this case, if an evaporation component mixes in the interior of resin, it will 
become the cause of a crack. Since an evaporation component is especially included 
automatically if the water absorption of resin is high, the inclination becomes strong Therefore. 
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unless very severe humidity management is canned out h. becomes impossible to use 
hygroscopic high resin, and it becomes indispensable [ low hygroscopicity ] to thermal stability. 
Furthermore, abce it becomes weak so that the internal stress by thermal expansion is large, 
reduction of stress is also an important element 

[0005] As mentioned above, in order to raise glass transition temperature, generally the 
crosslinking density of resin will be raised, but if crosslinking density is raised, the inclination for 
water absorption to rise will be accepted as the technique of raising glass transition 
temperature, while controlling water absorption — ** — introducing the frame which has a high 
substituent (for example, polycyclic type ring) end a high stacking tendency is known. However, 
since it is easy to generate stress, such resin is hard and weak. Therefore, it has a high glass 
transition temperature, and it is low hygroscopicity and development of the tough highly efficient 
nature epoxy acrylate resn which stress moreover cannot generate easily is demanded. 
[0008] 

[Means for Solving the Problem] The epoxy (meta) acrylate resin shown in the following formula 
(1) has a high glass transition temperature, and carried out the knowledge of being low 
hygroscopicity and being tough highly efficient nature epoxy ecryiato resin which stress 
moreover cannot generate easily, and this invention persons resulted in completion of this 
invention, as a result of inquiring wholeheartedly. « order to attain the above-mentioned 
purpose. 

[0007] namely. : whose this invention is epoxy (meta) acrylate resin which has the biphenyl frame 
expressed with the following type (1) — [Formula 2] 
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(However, R in a formula expresses H or CH2. and n shows zero or more integers J 
[0008] 

[Embodiment of the Invention] The epoxy (meta) acrylate resin of this invention can obtain easily 
under a non-solvent the epoxy resin, acrylic acid, or methacrylic acid which is shown for 
example, by the following formula (2). which is obtained by the general epoxy resin synthesis 
method and with which both ends were grycidyf-ether-ized under existence of a catalyst and 
polymerization inhibitor by making it react at 90-100 degrees C f or 12 to 15 hours. As a catalyst, 
the 4th class salts (for example tetra-alkylammonium halide. dihalo triphenyl phosphorane. etc), 
a Lewis base (for example, trivalent phosphorus compounds, such as triphenyl phosphine). etc. 
are mentioned. Moreover, hydroquinone. phenothiazin. etc. are mentioned as polymerization 



[Formula 3 



CKH.CflCH, 

I 

aii oh 



CrU 
CH, 



(2) 



hows zero or more integers) 
[0009] As a photosensitive ingredient if the epoxy acrylate resin of this invention is independent 
it can be used for broad applications, such as various coating agents (application which needs 
especially thermal resistance). UV coating, or a resist application, by ushg it combining other 
natural base resin or a reactant diluent 
[0010] 

[Example] Although the following examples explain this invention, this invention is not limited to 
these. In addition, all having displayed it as the section show the weight section among an 
example. 

[001 1] Example After dissolving the epoxy resin (weight-per-epoxy-equivalent 177g/eqrvJ 354 
section of the 1 aforementioned type (2). and the acrylic-acid 140 section at 60 degrees C. the 
catalyst (chlorination triethyt benzyl) 3.4 section and the polymerization inhibitor (hydroquinone) 
0.1 section were added, and it heated at 90-95 degrees C. and agitated for 14 hours. The acid 
number and weight per epoxy equivalent were measured during the reaction, the acrylic acid or 
the epoxy resin of a formula (2) was added so that it might become acid-number 2.0 mgKOH/g 
and weight-per-epoxy-equivalent 15000 g/eqrv.. and heating churning was continued until it 
became more than 2.0 or less mgKOH/g of acid numbers, and weight-per-epoxy-equivalent 
15000 g/eqiv. After measured value reached the target it cooled to 60 degrees C and the 
specified substance was obtained (98% of yield). This specified substance was a viscous liquid at 
60 degrees C. 

[0012] Example of a corrxjarison The bisphenol A digrycidyl ether (weight-per-epoxy-equivalent 
180g/e<pv.) 360 section was used instead of the epoxy resin 354 section of one example I. it 
compounded similarly, and the specified substance was obtained (97% of yield). This specified 
substance was a viscous liquid at 60 degrees C. 

[0013] Example of a comparison The naphthalene digrycidyl ether (252g/eqiv.) 500 section was 
used instead of the epoxy resin 354 section of two examples 1. it compounded ssnaariy. and the 
specified substance was obtained (97% of yield). This specified substance was a viscous liquid at 
80 degrees C. 

[0014) Comparative evaluation of the following property was performed about the resin obtained 
in an examplo I *nd the examples t and 2 of a comparison. 

It is Darocure to evaluation each sample 100 photosensitive section. The 1 1 73(C4>a-Geigy make. 
1~phenyH2-hydroxy-isobutane-1-ON) 3 section was kneaded, and the film of 50 micrometers of 
thickness was creatod by the spin coater. A high pressure mercury vapor lamp is used for this, 
and it is 300 - 600 mj/cm2. It exposed with the quantity of light What carried out UV hardening 
displayed as x 0 and the thing which is not hardened. 

[0015] In addition, since UV hardening independently was difficult for the example 2 (naphthalene 
frame content epoxy acrylate) of a comparison among the resin used for the comparison, all of 
the comparative evaluation of the following physical properties used the sample created by the 
following approach. Namely, the par butyl Z(Nippon Oi & Fats Co.. Ltd. make. 1 -butyr-peroxy 
benzoate)2 section was kneaded in each sample 100 section obtained in an example 1 and the 
examples 1 and 2 of a comparison, the film of 50 micrometers of thickness was created by the 
spin coater. and this was hardened under the nitrogen air current in 150 degree C and 2 hours. 
[0016] TTiermogravimetrio analysis (TG) of the hardening film of evaluation each heat-resistant 
(TGXdegree-C) 10% I oss-irr- quantity temperature) sample was performed, and loss-in- quantity 
temperature was searched for 10%. 

[0017] Dynamic viscoelasticity measurement of the hardening film of evaluation each heat- 
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resistant (glass transition point (degree C) 1Hz) sample was performed, and this asked for the 
glass transition point Moreover, the temperature dependence chart of the modulus of elasticity 
of each sample was shown in drawing.! - *awa?g 3 . 

[0018] the hardening film of evaluation each sample of water absorption (%) — constant 
temperature — it was left at 85 degrees C and 85% among the constant humidity chamber for 24 
hours, and water absorption was measured from a weight change ( before and after ]. 
[0019] The evaluation result of the above physical properties is shown in Table 1. 
[Table 1] 
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[0020] The result of Table 1 shows that the compound of the formula (1) by this invention has a 
high glass transition temperature 8nd low water absorption as compared with general-purpose 
epoxy acrylate (bisphenol A mold) or the high epoxy acrylate (naphthalene frame content mold) 
of a stacking tendency. Moreover, the temperature dependence chart of the moAdus of 
elasticity of drawing 1 - drawin g 3 shows that the compound of the formula (1) by the invention 
is a low hardened material of generating of internal stress small t change of the modulus of 
elasticity before and behind a glass transition point ] therefore. 
[0021] 

[Effect of the Invention] As explained 'm full detail above, the new epoxy (meta) acrylate resm of 
this invention is very useful as highly efficient nature polymeric materials which can fully respond 
to the advancement of demand characteristics in recent years, and can be used for an 
application with broad various coating agents (especially heat-resistant application). UV coating 
resist application, etc. as stable outstanding polymeric materials thermally and chemically. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The temperature dependence chart of the modulus of elasticity of the hardened 
material which used the compound of a formula (1) is shown. 

[Drawin g 2 ] The temperature dependence chart of the modulus of elasticity of the hardened 
material which used bisphenol A JlKURISHIJIRU ether acrylate is shown. 
[Drawing 3] The temperature dependence chart of the modulus of elasticity of the hardened 
material which used naphthalene diglycidyl ether acrylate is shown. 



[Translation done.] 
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